Iron accumulation by bovine aortic endothelial cells.
Bovine aortic endothelial cells in monolayers were used to study iron and transferrin binding and transport mechanisms. Diferric bovine transferrin labeled with 59Fe was used as an iron donor. We have shown the presence of saturable iron uptake when cells were incubated with varying concentrations of diferric transferrin. This uptake decreased when the cells were treated with trypsin, ammonium chloride and methylamine. The effects of the latter two could be reversed by the addition of 2.0 mM Ca2+. Energy dependence was shown by using various electron transport/oxidative phosphorylation inhibitors. The presence of transferrin receptors on the cell surface was confirmed by their isolation, SDS-PAGE and autoradiography. There were approximately 1.5 x 10(6) transferrin receptors per cell with a Kd of 9.1 x 10(-7) M in the physiological iron range. Iron was also taken up when the cells were incubated with radioactive ferrous iron without transferrin. Uptake was not affected by receptor-mediated endocytosis inhibitors. Calcium increased ferrous iron uptake and overcame the effects of metabolic inhibitors on iron uptake from transferrin. A ferrireductase was detected in cell membranes. It is proposed that iron is transported by bovine endothelial cells by two mechanisms: one is receptor-mediated endocytosis from transferrin, and the other involves a non-endocytic mechanism from transferrin and Fe2+, which is possibly promoted by Ca2+.